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ROENTGEN RAY INTERPRETATION OF CARDIOVASCULAR DISEASE 
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Calcareous deposits in the pericardium, heart 
and great vessels can be relatively easily demon- 
strated. In the pericardium, such deposits appear in 
different form and extension and project in any 
position along the surface of the heart shadow. 
Their presence proves the existence of chronic 
pericardial disease without giving a clue as to the 
etiology and without indicating necessarily the de- 


gree of impediment for the heart and great veins.: 


(he surgeon will appreciate this knowledge in 
planning his technique for decortication of the 
heart. Calcification of the heart itself affects 
mainly the fibrous ring around the mitral valves 
and the aortic valves and the aortic and mitral 
valves themselves. The calcareous deposits can be 
well seen, especially by fluoroscopy. They usually 
indicate that we are dealing with a degenerative 
process, although rarely lesions of inflammatory 
origin may calcify also. These deposits may lead 
to disturbance in the valve function and occa- 
sionally to heart block. Many cases of aortic 
stenosis, and some of mitral valvular lesion, pre- 
dominantly in older people and sometimes of a be- 
nign clinical course belong here. Calcification of 
the coronary arteries will undoubtedly be shown 
in the future with further progress in technique. 
The demonstration of lime salt in the wall of the 
aorta is commonly known. The presence of cal- 
careous deposits of an encircling type is of etiolog- 
ical value in the differential diagnosis of masses in 
the mediastinum or abdomen. The heart size it- 
self does not serve as a point of differential diag- 
nosis between aneurysm and mediastinal tumor. 
Neither aneurysm nor aortitis lead to cardiac en- 
largement unless one or several of the following 
conditions are present: hypertension, coronary dis- 
ease or aortic regurgitation. 

In studying the pulsations of the heart, it should 
be borne in mind that the pulsations visible by the 
roentgen examination represent only a part of the 
mechanical action, perhaps the minor part; their 
degree furthermore varies when the heart is 
studied in different angles. They are larger at a 
slow and- smaller at a high rate; they are generally 


lil 


speaking, larger in small and smaller in large 
hearts. The latter fact will be easily understood if 
we assume the heart to be a sphere; then its vol- 
ume is’ % r° # and “r” having a small and high 
figure for two hearts respectively, it follows that 
in order to reduce both spheres for approxirnately 
the same amount of ccm. (systole) the “r” of the 
smaller sphere must be reduced more than when 
“r” is large. In the vertical position, the excur- 
sions in the region of the apex are larger; in the 
recumbent position, those near the base are larger. 
In infarction of the ventricular muscle, localized 
absence of contraction has been occasionally ob- 
served. An increase in the amount of excursion 
following digitalis therapy in heart failure has been 
reported. An increase in the size of pulsations of 
the heart is observed whenever insufficiency of 
valves takes place. It may be present in an early 
stage, before cardiac enlargement has yet taken 
place. A decrease and even absence of pulsations 
is noted in constrictive adhesive pericardial disease. 
The faint pulsations of these hearts illustrate well 
the important clinical findings of disturbed inflow 
into the heart with essentially negative local find- 
ings. At operation in these cases, normal pulsations 
appear as soon as the thickened layers of tissue are 
removed. In those cases, however, where ad- 
hesions are only around the base or where the 
heart is fixed against the elastic anterior and lateral 
chest wall, even increased excursions of the heart 
borders may be noted. A sort of short “jerking”, 
not very forceful systolic contraction is seen in a 
few conditions which have a shortening in the cir- 
culation time of the blood in common, such as 
anemia and thyrotoxicosis. The lungs are under 
elastic tension which acts along the surface of the 
heart. In cases of pneumothorax, this traction is 
absent and we immediately see that large flabby 
pulsations take place. As a matter of fact, a very 


small degree of air in the pleural cavity, not di- 


rectly visible, may be diagnosed by this indirect 
way. An increased action of the left auricular ap- 
pendage is seen in the presence of hypertension, 
mitral and aortic insufficiency. 
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Increased pulsations of the pulmonary artery 
may be observed in any of the seven conditions (ex- 


cept the fourth) cited above, in relation to pul- 
monary artery dilatation. Marked expansile pulsa- 
tions of the pulmonary artery itself as well as of its 
branches are seen when there is a marked increase 
in the pulse pressure, most typically in regurgita- 
tion of the pulmonary valves. The ‘dancing hilus” 
is then the equivalent for the water hammer pulse 
of the radial artery in aortic regurgitation. Thin- 
ning out of the wall also leads to increased pulsa- 


tory excursions. 


The pulsations along the aorta correspond in 
yereral to the pulsations, normal or abnormal, of 
the left ventricular contour. Increased pulsations 
are furthermore observed in hypertension with in- 
creased pulse pressure and occasionally along the 
ascending aorta in cases of early luetic aortitis, 
probably due to the change in the wall structure. 
The study of pulsations is of limited value in the 
differential diagnosis between mediastinal tumor 
and aneurysm. One may observe that a previously 
pulsating aneurysm may cease to do so—which in- 
dicates formation of thrombi. 


Some of the disorders of cardiac rhythm can be 
diagnosed by the roentgenological examination. In 
this category are heart block, auriculoventricular 
nodal rhythm, premature beats and auricular flut- 


ter and fibrillation. However, they should be 
analyzed by more accurate methods, the most pre- 
ferable being the electrocardiograph. 


The observation of the lung fields gives insight 
into the blood and fluid content of the lung tissues. 
The degree of congestive lung failure is a measure 
for the hemodynamic circulatory disproportion at 
either side of the lesser circulation. In cardiac 
asthma, impending edema of the lung, a dense, 
cloudy, mottled density is seen in the central and 
basal portions of the lung, at the right side more 
than at the left one. This roentgenological symp- 
tom may considerably precede the clinical signs of 
rales, cyanosis and engorgement in the liver and 
the veins of the neck, and corresponds most prob- 
ably to the transudation into the interalveolar tis- 
sue. These changes may disappear quickly under 
effective diuretic therapy or may diminish if 
marked right sided cardiac failure takes place. In 
cardiac failure equally affecting either ventricle, 
congestive lung failure may be absent—as in thyro- 
toxicosis and beriberi; also when the inflow of 
blood into the right heart is disturbed—due to 
stenosis of the tricuspid orifice or to constrictive, 
adhesive pericardial disease, and finally when the 
cross-sectional area of the lesser circulation is 
actually decreased as in arteriosclerosis. In chronic 
mitral valvular disease the lungs appear hazy 


throughout, and often show a fine mottled appear- 
ance and hazily outlined hilus vessels. In condi- 
tions which lead to a chronic increase of blood vol- 
ume within the lungs, especially in mitral stenosis, 
an inspiratory position of the rib cage and a rather 
low position of the diaphragm is observed. It is 
assumed that the resistance of the blood flow 
through the capillaries of the lungs is thus kept as 
low as possible. 

Localized erosions of the lower edges of the ribs 
are a characteristic sign for coarctation of the 
aorta; in this congenital anomaly a collateral cir- 
culation is established and the intercostal arteries 
become large and tortuous. 

In conclusion—the roentgenological method is 
only ofe of many that are employed in the study 
of the heart. If one uses other methods besides 
history taking and physical examination, and there 
will be few who will not have the desire to do so, 
then it is obvious that considerable knowledge and 
satisfaction can be derived from its application. It 
may be remembered that it is not the method but 
the man who uses the method that decides its 
value. It cannot be standardized to the degree that 
is possible with all other laboratory methods. 

H. Roester, M.D., 
Philadelphia, Pa. 
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Nathanson, M. H.: Effect of Drugs on Cardiac 
Standstill Induced by Pressure on the Carotid 
Sinus. Arch. Int. Med. 51; 387; (March) 1933. 


Nathanson found that a period of cardiac stand- 
still of remarkable constancy occurred in certain 
human subjects after pressure on the vagus nerve 
(carotid sinus stimulation). He then measured by 
electrocardiography the comparative effect of vari- 
ous drugs in inducing an ectopic rhythm during 
periods of vagal pressure. Epinephrine repeatedly 
prevented the standstill in five subjects. Barium 
chloride induced an idioventricular rhythm in one 
instance, a new site of impulse formation in the 
auricles in the second. Ephedrine, calcium glucon- 
ate, and caffeine were without effect. The stand- 
still was prolonged after digitalis. These studies 
would indicate that epinephrine and barium chlor- 
ide are the most effective drugs in abolishing 
periods of cardiac standstill, both those induced 
artificially by vagal pressure and those occurring 
spontaneously in complete heart block, during 
anesthesia, etc. M. N. F. 
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